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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a lightweight and low- 
cost sound-absorbing material which exhibits sound-absorbing 
effect that is particularly effectively in a low-frequency region 
of 500 Hz or lower which is more highly demanded than 
heretofore. 

SOLUTION: This sound-absorbing material 1 is a laminate 
composed of at least 2 or more layers. At least 1 or more 
layers of the laminate are composed of specific frequency fiber 
layers 2 f having sound-absorption characteristics at the 
specific frequencies and the other layers are composed of 
general sound- absorbing material layers 3. 
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* NOTICES * 

■ r 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Are the layered product which consists of more than two-layer at least, and consist of fiber objects 
with which at least one or more layers of this layered product have sound absorption characteristics in a 
specific frequency, and it gets down, the configuration in which each class which constitutes said layered 
product locates each fiber layer which set sound absorption characteristics as the RF from low frequency 
toward a flesh-side surface layer from a surface layer — or Acoustic material characterized by considering as 
the configuration in which the fiber layer which set sound absorption characteristics as the RF from low 
frequency in the array which puts the acoustic material which does not set up sound absorption 
characteristics in the middle of each fiber layer which set up sound absorption characteristics is located. 
[Claim 2] the configuration which is vacant only as for the difference of the quarter-wave length of the 
frequency which constitutes a layered product, and to which spacing of the surface location of each class 
more than two-layer set sound absorption characteristics at least — or Acoustic material according to claim 1 
which the thickness of each class which set up characteristic frequency is the thickness which is 1 of this 
specific frequency / 40 - 1/8 wave, and is characterized by considering as the configuration in which the 
acoustic material which has not set the specific frequency as the space to the front face of the fiber object of 
the next specific frequency of the posterior part is located. 

[Claim 3] As opposed to the frequency f as which the fiber object which has sound absorption 
characteristics in a specific frequency is inputted as vibration, sound pressure, or its compound with the 
electrostatic capacity C of a piezo electric crystal and the electric resistance R of other parts in the resin part 
containing a piezo electric crystal, f = 1 / (2 «V RC) 

Acoustic material according to claim 1 or 2 characterized by having sound absorption characteristics by 
****** 

[Claim 4] Acoustic material according to claim 1 to 3 characterized by having the configuration part which 
other components, such as adhesives and adhesive tape, can be made to combine with the rear face of a 
layered product. 

[Claim 5] Acoustic material according to claim 1 to 4 characterized by having the epidermis of the surface 
density 30 which covers a layered product - 300 g/m2. 

[Claim 6] It is an acoustic material according to claim 1 to 5 which is the layered product of two-layer 
structure, is the fiber object which set sound absorption characteristics as the specific frequency whose 
surface layer is 100-500Hz, and is characterized by a flesh-side surface layer being a fiber object which has 
not set up the frequency. 

[Claim 7] It is an acoustic material according to claim 1 to 6 which is the layered product of 4 layer 
structures, is the fiber object with which the outermost superficial layer set 100-300Hz as 50-1 00Hz and the 
rear face of those, and set sound absorption characteristics as the specific frequency of 300-500Hz at the rear 
face, and is characterized by a flesh-side surface layer being a fiber object which has not set up the 
frequency. 

[Claim 8] Acoustic material according to claim 1 to 7 characterized by using this layered product for a car. 
[Claim 9] Acoustic material according to claim 1 to 8 characterized by using this layered product the interior 
of the air cleaner system system of a car, and/or inside engine enclosure. 

[Claim 10] Acoustic material according to claim 1 to 9 characterized by using this layered product for the 
whole surface of the acoustic material for the dash insulators of a car, or a part. 

[Claim 1 1] Acoustic material according to claim 1 to 10 characterized by using this layered product for the 
whole surface of the acoustic material for the floor carpets of a car, or a part. 

http://www4.ipdl. ncipi.go.jp/cgi-bir^tran_web_cgi_ejje?u=http%3A%2F%2Fwww4.ipdl.ncipi.... 3/30/2006 



JP,2001 -306080, A [CLAIMS] 



Page 2 of 2 



[Claim 12] Acoustic material according to claim 1 to 1 1 characterized by using this layered product for the 
whole surface of the tunnel section of the floor metal of a car, the rear par eel section, the various interior of 
an instrument and a pillar, the roof panel section, and the dash lower section, or a part. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the laminating acoustic material using the fiber object 
which has sound absorption characteristics in the specific frequency using a piezo electric crystal about a 
laminating acoustic material excellent in sound absorption characteristics in the low frequency field 500Hz 
or less where it is difficult to absorb sound especially. 
[0002] 

[Description of the Prior Art] Acoustic material is used for a various field and various parts, such as a house, 
a railroad vehicle, an aircraft, and a vehicle, a certain amount of limit is received by the part, and current use 
of the thing of the most suitable type is carried out. 

[0003] In the thing of the type used especially for a vehicle, weight, a tooth space, etc. will be seasoned with 
a great constraint, it is more light and there is always the need of obtaining the absorption-of-sound structure 
which does not take a tooth space. 

[0004] The conventional absorption-of-sound structure installed the thing using synthetic fibers, such as 
what used natural fibers, such as felt, and PET (polyethylene terephthalate), in the required part of 
absorption of sound, and it has corresponded with the means of making the amount used increase in order to 
improve the engine performance. By this technique, the absorption-of-sound engine performance did not 
improve considering the evil of the increase of cost and weight by the increment in the amount used, but it 
had become what has bad effectiveness. 

[0005] Furthermore, about the absorption-of-sound engine performance by the side of the low frequency 
500Hz or less for which especially absorption of sound is needed, it is difficult to make it improve 
efficiently by this approach, and solution was aimed at by using a lot of acoustic material. 
[0006] Especially, in the noise in an engine room, the problem about the noise of an inhalation-of-air system 
is large. In order to reduce this noise, there is a thing (JP,64-53055,A) of a type which prepared many 
stomata in the inlet pipe which connects a carburetor and an air cleaner, has arranged fiirther the thing 
(JP,55-167562,U) of a type which equips the outside of the stoma section with acoustic material, or the 
bridgewall which divides an internal combustion engine and air cleaner element side, extracted to this 
bridgewall, and prepared the hole. Moreover, there are a resonator built-in air cleaner (JP,62-1 10722, A) 
using the resonator (resonance silencer) which meant absorption of sound of a specific frequency arranged 
in the core of an element room as a thing, a resonance frequency good transformation resonator (JP,55- 
60444,A) to which the resonant chamber volume is changed according to pressure-of-induction-pipe force 
change of an internal combustion engine, a thing (JP,2-19644,A) of the type which controls the volume of a 
resonator according to the inhalation-of-air pressure change produced with change of an engine rotational 
frequency, etc. Moreover, there are a thing (JP,5-18329,A) of the type which used the bypass tube for the 
attenuation purpose for an air cleaner case or each duct, a thing (JP,5-18330,A) of a type which free passage 
connection of the special resonance duct is made [ thing ] at an air cleaner case, and carries out resonance 
attenuation of the characteristic frequency region. 
[0007] 

[Problem(s) to be Solved by the Invention] However, although also making the amount used increase was 
performed in the conventional acoustic material in order to raise the sound absorption characteristics, the 
absorption-of-sound engine performance did not improve considering [ by the increment in the amount 
used ] the increase of a cost increase and weight, but there was a trouble of being what has bad 
effectiveness. Moreover, although preparing many stomata, preparing restriction in a bridgewall, forming a 
resonator, using a bypass tube, or connecting a resonance duct was also performed, there was a trouble that 
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structure will not become complicated and expensive or the absorption-of-sound engine performance by the 
side of the low frequency 500Hz or less for which especially absorption of sound is needed was not yet 
enough. 
[0008] 

[Objects of the Invention] This invention is made in view of the above-mentioned conventional technical 
problem, and it aims at offering the acoustic material of the light weight which demonstrates the absorption- 
of-sound effectiveness efficiently especially in the low frequency field 500Hz or less which was higher than 
before as for the demand, and low cost. 
[0009] 

[Means for Solving the Problem] The acoustic material concerning this invention is a layered product which 
consists of two-layer at least, as indicated to claim 1. It consists of fiber objects with which at least one layer 
of this layered product has sound absorption characteristics in a specific frequency, the configuration in 
which each class which constitutes said layered product locates each fiber layer which set sound absorption 
characteristics as the RF from low frequency toward a flesh-side surface layer from a surface layer — or It 
can consider as the thing of a configuration of locating the fiber layer which set sound absorption 
characteristics as the RF from low frequency in the array which puts the acoustic material which does not set 
up sound absorption characteristics in the middle of each fiber layer which set up sound absorption 
characteristics. 

[0010] Moreover, in the acoustic material by this invention, as indicated to claim 2 the configuration which 
is vacant only as for the difference of the quarter-wave length of the frequency which constitutes a layered 
product, and to which spacing of the surface location of each class more than two-layer set sound absorption 
characteristics at least ~ or The thickness of each class which set up characteristic frequency is the thickness 
which is 1 of this specific frequency / 40 - 1/8 wave, and it can consider as the thing of a configuration of 
locating the acoustic material which has not set the specific frequency as the space to the front face of the 
fiber object of the next specific frequency of the posterior part. 

[001 1] Furthermore, in the acoustic material by this invention, as indicated to claim 3, the fiber object which 
has sound absorption characteristics in a specific frequency receives vibration, sound pressure, or the 
frequency f inputted as the compound with the electrostatic capacity C of a piezo electric crystal and the 
electric resistance R of other parts in the resin part containing a piezo electric crystal, f = 1 / (2 *V RC) 

By ****** 5 it can have sound absorption characteristics. 

[0012] As the acoustic material by this invention is indicated to claim 4, it can have the configuration part 
which other components, such as adhesives and adhesive tape, can be made to combine with the rear face of 
a layered product further again. 

[0013] As the acoustic material by this invention is indicated to claim 5, it can have the epidermis of the 
surface density 30 which covers a layered product - 300 g/m2 further again. 

[0014] As the acoustic material by this invention is indicated to claim 6, it shall be the layered product of 
two-layer structure, and it shall be the fiber object which set sound absorption characteristics as the specific 
frequency whose surface layer is 100-500Hz, and a flesh-side surface layer shall be a fiber object which has 
not set up the frequency further again. 

[0015] As the acoustic material by this invention is indicated to claim 7, it shall be the layered product of 4 
layer structure, and it shall be the fiber object with which the outermost superficial layer set 100-300Hz as 
50-100Hz and the rear face of those, and set sound absorption characteristics as the specific frequency of 
300-500Hz at the rear face, and a flesh-side surface layer shall be a fiber object which has not set up the 
frequency further again. 

[0016] As the acoustic material by this invention is indicated to claim 8, it can make as [ use / for a car / this 
layered product ] further again. 

[001 7] And in this case, as indicated to claim 9, it can make as [ use / for the whole surface or a part of 
interior of the air cleaner system system of a car, and/or inside engine enclosure / this layered product ]. 
[0018] Or as indicated to claim 10, it can make again as [ use / for the whole surface of the acoustic material 
for the dash insulators of a car, or a part / this layered product ]. 

[0019] Or as indicated to claim 1 1, it can make again as [ use / for the whole surface of the acoustic material 
for the floor carpets of a car, or a part / this layered product ]. 

[0020] Or as indicated to claim 12, it can make again as [ use / for the whole surface of the tunnel section of 
the floor metal of a car, the rear par eel section, the various interior of an instrument and a pillar, the roof 
panel section, and the dash lower section, or a part / this layered product ]. 
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[0021] 

[Function of the Invention] In order to attain the above-mentioned purpose, in the acoustic material by this 
invention, we decided to use the fiber object which had sound absorption characteristics in the specific 
frequency, for example, a piezo-electric mold fiber object. And in order to acquire the absorption-of-sound 
effectiveness still more effectively, in the wave length of sound of a specific frequency, it carried out to 
locating this fiber object in the part of the antinode for particle velocity to be the largest (refer to drawin g 
1). 

[0022] Therefore, when acoustic material was installed, since it was the knot of the wave length of sound in 
most cases, it was presupposed to the interface (namely, rear face of acoustic material) with an installation 
side that a common acoustic material etc. is installed in the part of an at present. It enabled this to use 
effectively a piezo-electric little mold fiber acoustic material. 

[0023] When obtaining large sound absorption characteristics, using a piezo-electric mold fiber acoustic 
material set as the specific frequency two or more, it is effective to set up this acoustic material of a RF from 
low frequency toward a rear face sequentially from the surface layer of laminating acoustic material. It is 
because wavelength it is because it is general that this is located in the place where the antinode of the sound 
pressure of low frequency is distant from the rear face of acoustic material, namely, it is [ wavelength ] low 
frequency is made by the antinode in a place distant from the acoustic-material installation side which is the 
fixed end since it is long compared with the wavelength of a RF. For this reason, it is effective in 
improvement in sound absorption characteristics to have made the fiber object set as the RF from low 
frequency install in order toward a rear face from the surface layer of acoustic material. 
[0024] Moreover, it is also effective for the part of the antinode of a frequency by carrying out the 
laminating of the acoustic material for specific frequencies, and the usual acoustic material by turns to each 
frequency to raise sound absorption characteristics efficiently using the usual acoustic material using the 
acoustic material of a specific little frequency into other parts (refer to drawing 2 which shows the acoustic 
material 1 which combined the specific frequency fiber layer 2 and the common acoustic-material layer 3, 
drawing 3 , and drawing 4 ). 

[0025] The locations which can aim at the absorption-of-sound effectiveness that particle velocity is large 
and efficient, in the part of the antinode of wavelength are one fourth of locations of the installation side of 
the acoustic material which is the fixed end to each frequency, and the thickness is 1 / 40 - 1/8. This is 80% 
of location from the maximum location of the particle velocity of each wavelength. Therefore, it is very 
effective to install the acoustic material set as this frequency in the maximum location of this particle 
velocity. However, the thickness of acoustic material is not restricted to this range. Therefore, in 
consideration of the layout of the part to be used etc., it becomes important to bring the thickness of acoustic 
material close to the aforementioned thickness. 

[0026] As opposed to the frequency f as which the fiber object which has sound absorption characteristics in 
a specific frequency is inputted as vibration, sound pressure, or its compound with the electrostatic capacity 
C of a piezo electric crystal and the electric resistance R of other parts in the resin part containing a piezo 
electric crystal, f = 1 / (2 xflfizy 

It is desirable that it is what has sound absorption characteristics by ******. 

[0027] In the fiber aggregate which consisted of fiber to which this uses thermoplastics as a principal 
component Since it has the composition that the piezo electric crystal which has piezoelectric is contained in 
a part or all of fiber that constitutes this fiber aggregate, while a charge arises in this piezo electric crystal by 
the sound pressure and/or vibration which were inputted into the fiber aggregate By changing this charge 
into heat with the electric resistance of the thermoplastics of this perimeter of a piezo electric crystal, it 
becomes possible to absorb sound pressure and/or vibration efficiently. 

[0028] In the fiber aggregate which consisted of fiber to which this fiber aggregate uses thermoplastics as a 
principal component As shown in drawing 5 and drawin g 6 , a part or all of fiber that constitutes this fiber 
aggregate It has composition which is side-by-side mold fiber 4A (refer to drawing 5 ) or sheath-core mold 
fiber 4B (refer to drawin g 6 ) produced with the complex of thermoplastics section 4p containing a piezo 
electric crystal, and thermoplastics section 4r which does not contain a piezo electric crystal. While a charge 
arises in this piezo electric crystal by the sound pressure and/or vibration which were inputted into the fiber 
aggregate, it becomes possible by changing this charge into heat with the electric resistance of the 
thermoplastics of this perimeter of a piezo electric crystal to absorb sound pressure and/or vibration 
efficiently. The sound absorption characteristics at this time are shown in drawing 7 . 
[0029] A natural fiber or a synthetic fiber is sufficient as the fiber object of the principal component which 
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forms a common fiber acoustic material which constitutes this layered product. Here, the size of fiber, the 
unit length of fiber, distribution of a fiber object, etc. can be specified altogether, can produce the always 
same thing, and that of especially the synthetic fiber that can produce uniform density distribution are 
effective as the absorption-of-sound structure. Furthermore, if an example is taken in a merit with a 
moldability and a configuration maintainable recycle of acoustic material, and really [ coincidence ] etc., 
especially the possible polyester fiber of combination of the fiber from which softening temperature differs 
is effective. 

[0030] furthermore, nylon, a polyacrylonitrile, polyacetate, polyethylene, polypropylene, and a line — 
especially limitation is not carried out although synthetic fibers, such as polyester and a polyamide, are also 
usable. 

[003 1] It is important to face actually using this acoustic material and to stick on the source of pronunciation 
of a specific frequency especially. Therefore, it is very effective to enable it to set it as any need parts with 
adhesives and the adhesive tape for setting up not only the configuration of acoustic material but acoustic 
material. 

[0032] It is effective to consider as the thing of a configuration of to set up the epidermis 5 of 30 - 300 g/m2, 
and to form the adhesive layer 6 of acoustic material in this epidermis 5 for the purpose which protects this 
laminating acoustic material, or the purpose which shall have thermal resistance, as shown in drawing 8 . 
Here, in less than two 30 g/m, it becomes the thing of an inclination which is not suitable for protecting 
since the mechanical physical properties as epidermis are not enough. Moreover, in 300 g/m2 excess, the 
quantity of airflow of epidermis becomes small and the rate of reflecting a sound becomes the thing of an 
inclination unsuitable for becoming high and using as an acoustic material. 

[0033] Epidermis can specify altogether the size of the fiber which constitutes epidermis, the unit length of 
fiber, distribution of a fiber object, etc., and can produce the always same thing, and especially its synthetic 
fiber that can produce uniform density distribution is effective. Furthermore, especially nonwoven fabrics, 
such as the recycle nature of acoustic material and possible polyester system span bond of combination of 
fiber with which softening temperatures differ when an example is really [ coincidence ] taken in merits, 
such as a moldability and configuration maintenance nature, etc., etc. are effective. 
[0034] furthermore, nylon, a polyacrylonitrile, polyacetate, polyethylene, polypropylene, and a line — 
especially limitation is not carried out although the nonwoven fabric epidermis using synthetic fibers, such 
as polyester and a polyamide, is also usable. 

[0035] In acoustic material, especially the acoustic material using the fiber object which set the specific 
frequency as 100-500Hz is effective. This is because it is the difficult frequency domain to acquire the 
absorption-of-sound effectiveness in the conventional acoustic material. 

[0036] It is especially the layered product of 4 layer structures, and the fiber object with which it is the fiber 
object with which the outermost superficial layer set 100-300Hz as 50-100Hz and the rear face of those, and 
set sound absorption characteristics as the specific frequency of 300-500Hz at the rear face, and the flesh- 
side surface layer has not set up the frequency is the most effective. This is a frequency domain which is the 
low frequency which was not able to absorb sound efficiently, while absorption of sound is needed 
conventionally, and it is because it becomes the thing of a configuration of giving effectiveness to this 
frequency. 

[0037] It is effective to use this invention for vehicles, such as an automobile. Especially the thing for which 
the noise by the side of low frequency is reduced on a tooth space, weight, and the especially severe vehicle 
of cost restriction is difficult for it, and it is because the engine performance can be efficiently raised by 
using this absorption-of-sound structure. 

[0038] Especially the thing of this invention used for the air cleaner for vehicles is effective. As shown in 
drawing 9 , in the engine air intake duct 11, the noise generated by inhalation of air is one of the sound 
sources of the vehicle noise, and the approach of absorbing sound this efficiently is searched for. In order to 
reduce the noise of a low frequency field especially among the fields of this noise, current uses for the 
purpose frequency the resonator and resonance duct with which capacity was doubled. This is because it is 
difficult to absorb sound low frequency 500Hz or less in acoustic material. 

[0039] It is effective in especially reducing the noise of a low frequency field to use this absorption-of- 
sound structure 1 for the inside of the tooth space by the side of the internal combustion engine divided with 
the air filter element inside an air cleaner, an air inlet-side tooth space, or its both sides here. Furthermore, it 
becomes possible to remove some or all of the resonator attached in the air cleaner for this purpose, or a 
resonance duct. This has reservation of the tooth space in an engine, and the cost effectiveness of attached 
components withdrawal, and is very effective. 
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[0040] As shown in drawing 10 , as for this invention, it is effective to use for the dash insulator 12 for 
vehicles. This is because it is possible to make the specific frequency of the low frequency from an engine 
absorb sound, and to prevent permeation to the vehicle interior of a room. At this time, acoustic material can 
be set to inside [ of the dash insulator 12 / of the rubber epidermis 13 / of insulator 14 part / the whole 
surface or a part of]. When the sound of a specific frequency occurs from a specific part in the dash section, 
it is economical to set this acoustic material only to a generating part, and the efficient absorption-of-sound 
effectiveness is acquired. 

[0041] As for this invention, it is effective to use for the floor carpet 16 for vehicles, as shown in drawing 
1 1 . This is because it is possible to make the specific frequency of the low frequency from an engine absorb 
sound, and to prevent permeation to the vehicle interior of a room. At this time, acoustic material 1 can be 
set as the whole insulator 1 8 partial surface or the part which is inside the epidermis 17 of the floor carpet 
16. When the sound of a specific frequency occurs from a specific part in the floor panel section, it is 
economical to set this acoustic material only to a generating part, and the efficient absorption-of-sound 
effectiveness is acquired. 

[0042] Moreover, it is also effective to set up only horizontally [ the ] in a tunnel. This part of this is because 
the sound from the device inside a tunnel occurs specifically. 

[0043] As for this invention, it is effective to use for the whole surface or a part of the tunnel section of the 
floor metal of a vehicle, the rear par eel section, the various interior of an instrument and a pillar, roof panel 
section, and dash lower section. This is because it becomes possible to demonstrate the useless efficient 
absorption-of-sound engine performance which is not in the vehicle interior of a room by absorbing sound a 
specific frequency in each location inside a vehicle. 
[0044] 

[Effect of the Invention] As indicated to claim 1 with the acoustic material by this invention, it is the layered 
product which consists of more than two-layer at least. It consists of fiber objects with which at least one or 
more layers of this layered product have sound absorption characteristics in a specific frequency, the 
configuration in which each class which constitutes said layered product locates each fiber layer which set 
sound absorption characteristics as the RF from low frequency toward a flesh-side surface layer from a 
surface layer — or It compares with the conventional acoustic material by considering as the thing of a 
configuration of locating the fiber layer which set sound absorption characteristics as the RF from low 
frequency in the array which puts the acoustic material which does not set up sound absorption 
characteristics in the middle of each fiber layer which set up sound absorption characteristics. In a specific 
frequency domain It has the absorption-of-sound engine performance excellent in especially the low 
frequency field. Moreover, sound absorption characteristics can be economically obtained efficiently by 
carrying out a laminating to the usual acoustic material, therefore — not to mention a building material — the 
interior of a ship, such as vehicles the object for automobiles, for electric cars, etc., or an aircraft, — the work 
that objects for internal combustion engines, such as a **, etc. are the acoustic material excellent in the part 
to which especially absorption of sound of low frequency is desired — size — the work that it is possible to 
raise the sound absorption characteristics in a large frequency while effectiveness is brought about — size — 
effectiveness is brought about. 

[0045] And the configuration which is vacant only as for the difference of the quarter-wave length of the 
frequency which constitutes a layered product, and to which spacing of the surface location of each class 
more than two-layer set sound absorption characteristics at least again as indicated to claim 2, Or it is the 
thickness whose thickness of each class which set up the specific frequency is 1 of this specific frequency / 
40 - 1/8 wave. By considering as the thing of a configuration of locating in the space to the front face of the 
fiber object of the next specific frequency of the posterior part the acoustic material which has not set up the 
specific frequency Since the acoustic material set as the specific frequency will be prepared in the location 
which can aim at the absorption-of-sound effectiveness that particle velocity is large and efficient, in the 
part of the antinode of wavelength, the effectiveness it is ineffective work size that sound absorption 
characteristics are made to what was raised further is brought about. 

[0046] As opposed to the frequency f as which the fiber object which has sound absorption characteristics in 
a specific frequency is inputted as vibration, sound pressure, or its compound further again with the 
electrostatic capacity C of a piezo electric crystal and the electric resistance R of other parts in the resin part 
containing a piezo electric crystal as indicated to claim 3, f = 1 / (2 *V RC) 

While a charge arises in this piezo electric crystal by the sound pressure and/or vibration which were 
inputted into the fiber aggregate by making by ****** with what has sound absorption characteristics, the 
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effectiveness it is ineffective work size of enabling it to change this charge into heat with the electric 
resistance of the thermoplastics of this perimeter of a piezo electric crystal, and to absorb sound pressure 
and/or vibration efficiently is brought about. 

[0047] As indicated to claim 4, the effectiveness it is ineffective work size that installation in the need part 
of acoustic material could be performed easily was brought about further again by making with what has the 
configuration part which other components, such as adhesives and adhesive tape, can be made to combine 
with the rear face of a layered product. 

[0048] As indicated to claim 5, the effectiveness it is ineffective work size that it is possible to protect 
laminating acoustic material or to give thermal resistance to laminating acoustic material is brought about 
further again by making with what has the epidermis of the surface density 30 which covers a layered 
product - 300 g/m2. 

[0049] As indicated to claim 6 further again, it is the fiber object which set sound absorption characteristics 
as the specific frequency whose surface layer it is the layered product of two-layer structure, and is 100- 
500Hz, and when a flesh-side surface layer shall be a fiber object which has not set up the frequency, in the 
conventional acoustic material, the effectiveness it is ineffective work size that the absorption of sound in 
the difficult frequency domain of obtaining the absorption-of-sound engine performance is attained is 
brought about. 

[0050] As indicated to claim 7, it is the layered product of 4 layer structure further again. When the 
outermost superficial layer shall be the fiber object with which 100-300Hz was set as 50-100Hz and the rear 
face of those, and it set sound absorption characteristics as the rear face at the specific frequency of 300- 
500Hz and a flesh-side surface layer shall be a fiber object which has not set up the frequency While 
absorption of sound is needed conventionally, the effectiveness it is ineffective work size that absorption of 
sound in the frequency domain which is the low frequency which was not able to absorb sound efficiently 
can be performed efficiently is brought about. 

[0051] As indicated to claim 8, the effectiveness it is ineffective work size of becoming possible to reduce 
the noise by the side of low frequency in the severe car of a tooth space, weight, and cost restriction 
especially is brought about by making as [ use / for a car / this layered product ] further again. 
[0052] And as indicated to claim 9, the effectiveness it is ineffective work size of becoming possible to 
reduce efficiently the noise generated in an engine inhalation-of-air system is brought about by making as 
[ use / this layered product / the interior of the air cleaner system system of a car, and inside engine 
enclosure ]. 

[0053] And as indicated to claim 10, the effectiveness it is ineffective work size of becoming possible to 
prevent the noise of the low frequency from an engine infiltrating into the vehicle interior of a room is 
brought about again by making as [ use / for the whole surface or some of car of acoustic material for dash 
insulators / this layered product ]. 

[0054] as indicate to claim 1 1 further again , by make as [ use / for the whole surface or some of car of 
acoustic material for floor carpets / this layered product ] , it can prevent the noise of the low frequency 
generate in the vehicle outdoor section infiltrate into the vehicle interior of a room , and the effectiveness it 
be ineffective work size that it be possible to make the vehicle interior of a room still quieter be bring about . 

[0055] it become possible to absorb sound a specific frequency in each location inside a car , and the 
effectiveness it be ineffective work size of become possible to demonstrate the useless efficient absorption 
of sound engine performance which be be bring about by make as [ use / as indicate to claim 12 further 
again / for the whole surface or a part of the tunnel section of the floor metal of a car , the rear par eel 
section , the various interior of an instrument and a pillar , roof panel section , and dash lower section / this 
layered product ] . 
[0056] 

[Example] It cannot be overemphasized that this invention is not hereafter limited only to such an example 
although the example of a comparison, the example of evaluation, and the example of a trial explain the 
example of this invention. 

[0057] (Example 1) The laminating of these was carried out as what shall be set to 100Hz from the fiber 
object (surface density: 0.3 kg/m2, thickness: 10mm) of the piezo-electric fiber which has the resonance 
characteristic in a surface layer, and consists flesh-side looks of PET fiber acoustic material (surface density: 
0.7 kg/m2, thickness:20mm), and the acoustic material (1) whose total surface density is 1 .0 kg/m2 and 
whose total thickness is 30mm was created by using a piezo-electric fiber side as a top face. 
[0058] (Example 2) Acoustic material (2) was created completely like the example 1 except having changed 
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the flesh-side surface layer with felt acoustic material (surface density: 0.7 kg/m2, thickness:20mm). 
[0059] (Example 3) Acoustic material (3) was created completely like the example 1 except having changed 
the resonance characteristic frequency of the piezo-electric fiber object of a surface layer with 300Hz. 
[0060] (Example 4) Acoustic material (4) was created completely like the example 2 except having changed 
the resonance characteristic frequency of the piezo-electric fiber object of a surface layer with 300Hz. 
[0061] (Example 5) Acoustic material (5) was created completely like the example 1 except having changed 
the resonance characteristic frequency of the piezo-electric fiber object of a surface layer with 500Hz. 
[0062] (Example 6) Acoustic material (6) was created completely like the example 2 except having changed 
the resonance characteristic frequency of the piezo-electric fiber object of a surface layer with 500Hz. 
[0063] A surface layer shall be set to 100Hz from the fiber object (the surface density of 0.3kg/m2, 
thickness: 10mm) of the piezo-electric fiber which has the resonance characteristic. (Example 7) An 
interlayer shall be set to 300Hz from the fiber object (surface density: 0.3 kg/m2, thickness: 10mm) of the 
piezo-electric fiber which has the resonance characteristic. Carry out the laminating of these as what consists 
a flesh-side surface layer of PET fiber acoustic material (surface density: 0.4 kg/m2, thickness: 10mm), and 
an interlayer and a PET acoustic-material layer are used as a flesh-side surface layer for 300Hz layer by 
using 100Hz layer as the maximum top face. The acoustic material (7) whose total surface density is 1 .0 
kg/m2 and whose total thickness is 30mm was created. 

[0064] The 1st layer which is the outermost superficial layer shall be set to 100Hz from the fiber object 
(surface density: 3.0 kg/m2, thickness:90mm) of the piezo-electric fiber which has the resonance 
characteristic. (Example 8) Shall make the 2nd layer into the back air space (thickness: 480mm) of the 1st 
layer, and the 3rd layer shall be consisted of a fiber object (surface density: 1 .0 kg/m2, thickness :30mm) of 
the piezo-electric fiber which has the resonance characteristic in 300Hz. The absorption-of-sound structure 
(8) whose total surface density is 4.0 kg/m2 and whose total thickness is 850mm considering the 4th layer as 
a back air space (thickness: 250mm) of the 3rd layer was created. 

[0065] (Example 9) Acoustic material (9) was created completely like the example 7 except having used the 
interlayer as the fiber object (surface density: 0.3 kg/m2, thickness: 10mm) of the piezo-electric fiber which 
has the resonance characteristic in 500Hz. 

[0066] The 1st layer which is the outermost superficial layer shall be set to 100Hz from the fiber object 
(surface density: 3.0 kg/m2, thickness :90mm) of the piezo-electric fiber which has the resonance 
characteristic. (Example 10) Shall make the 2nd layer into the back air space (thickness: 590mm) of the 1st 
layer, and the 3rd layer shall be consisted of a fiber object (surface density: 1 .0 kg/m2, thickness:20mm) of 
the piezo-electric fiber which has the resonance characteristic in 500Hz. The absorption-of-sound structure 
(10) whose total surface density is 4.0 kg/m2 and whose total thickness is 850mm considering the 4th layer 
as a back air space (thickness: 150mm) of the 3rd layer was created. 

[0067] (Example 1 1) Acoustic material (11) was created completely like the example 9 except having used 
the surface layer as the fiber object (surface density: 0.3 kg/m2, thickness: 10mm) of the piezo-electric fiber 
which has the resonance characteristic in 300Hz. 

[0068] The 1st layer which is the outermost superficial layer shall be set to 300Hz from the fiber object 
(surface density: 1 .0 kg/m2, thickness:30mm) of the piezo-electric fiber which has the resonance 
characteristic. (Example 12) Shall make the 2nd layer into the back air space (thickness: 80mm) of the 1st 
layer, and the 3rd layer shall be consisted of a fiber object (surface density: 1 .0 kg/m2, thickness :20mm) of 
the piezo-electric fiber which has the resonance characteristic in 500Hz. The absorption-of-sound structure 
(12) whose total surface density is 2.0 kg/m2 and whose total thickness is 280mm considering the 4th layer 
as a back air space (thickness: 150mm) of the 3rd layer was created. 

[0069] A surface layer shall be set to 100Hz from the fiber object (the surface density of 0.3kg/m2, 
thickness: 10mm) of the piezo-electric fiber which has the resonance characteristic. (Example 13) An 
interlayer shall be set to 300Hz from the fiber object (surface density: 0.3 kg/m2, thickness: 10mm) of the 
piezo-electric fiber which has the resonance characteristic. As a fiber object (surface density: 0.4 kg/m2, 
thickness: 10mm) of the piezo-electric fiber which has the resonance characteristic for a flesh-side surface 
layer in 500Hz, the acoustic material (13) whose total surface density is 1 .0 kg/m2 and whose total thickness 
is 30mm was created. 

[0070] The 1st layer which is the outermost superficial layer shall be set to 100Hz from the fiber object 
(surface density: 3.0 kg/m2, thickness :90mm) of the piezo-electric fiber which has the resonance 
characteristic. (Example 14) Shall make the 2nd layer into the back air space (480mm in thickness) of the 
1st layer, and the 3rd layer shall be consisted of a fiber object (surface density : 30mm in 1.0 kg/m2, 
thickness) of the piezo-electric fiber which has the resonance characteristic in 300Hz. The 4th layer was 
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made into the back air space (thickness: 80mm) of the 3rd layer, and the acoustic material (14) whose total 
surface density is 5.0 kg/m2 and whose total thickness is 850mm was created as a fiber object (surface 
density: 1.0 kg/m2, thickness:20mm) of the piezo-electric fiber which has the resonance characteristic for 
the 5th layer in 500Hz. 

[0071] (Example 1 of a comparison) The acoustic material whose total surface density is 1 kg/m2 and whose 

total thickness is 30mm was created, using only the felt as a common acoustic material. 

[0072] (Example 2 of a comparison) The acoustic material whose total surface density is 1 kg/m2 and whose 

total thickness is 30mm was created, using only PET fiber as a common acoustic material. 

[0073] (Example 1 of evaluation) When the acoustic material (13) of an example 13 was installed in an 

indoor wall surface and an indoor head-lining side, the unpleasant sound of a low frequency region was 

reduced compared with the felt acoustic material of the conventional example 1 of a comparison. Moreover, 

as shown in drawing 8 , even if it set up the epidermis 5 and the binder layer 6 for acoustic-material 

protection, the absorption-of-sound effectiveness did not change. 

[0074] (Example 2 of evaluation) When the low frequency side was made into the vehicle interior-of-a- 
room side and the acoustic material (13) of an example 13 was set as the rear face of headlining of the car 
roof panel section, the vehicle indoor sound pressure level of 500Hz or less decreased by l-2dB by the 
frequency average. 

[0075] (Example 3 of evaluation) When the low frequency side was made into the vehicle interior-of-a- 
room side and the acoustic material (13) of an example 13 was set as the rear face of each pillar of a car, the 
vehicle indoor sound pressure level of 500Hz or less decreased by 0.5- ldB by the frequency average. 
[0076] (Example 4 of evaluation) The low frequency side was made the rear par cell panel of a car for the 
acoustic material (13) of an example 13 at the vehicle interior-of-a-room side, and **, alias ******** ? and 
the vehicle indoor sound pressure level of 500Hz or less decreased by 0.5- ldB by the frequency average. 
[0077] (Example 5 of evaluation) When the low frequency side was made into the engine side and the 
acoustic material (13) of an example 13 was set as the hood insulator for engine rooms of a car, the vehicle 
indoor sound pressure level of 500Hz or less decreased by 1.0-2.0dB by the frequency average. 
[0078] (Example 6 of evaluation) When the low frequency side was carried out inside and the acoustic 
material (13) of an example 13 was set as the interior of the air intake duct of a car (refer to drawing 9 ), the 
inhalation-of-air sound of 500Hz or less decreased by 1 .0-2.0dB by the frequency average. 
[0079] (Example 7 of evaluation) When the low frequency side was carried out inside and the acoustic 
material (13) of an example 13 was set as the interior of the engine enclosure of a car, the vehicle indoor 
sound pressure level of 500Hz or less decreased by 1.0-2. OdB by the frequency average. 
[0080] (Example 8 of evaluation) When the low frequency side was made into the rubber epidermis side and 
the acoustic material (13) of an example 13 was set to some acoustic material of the dash insulator of a car 
(refer to drawing 10 ), the vehicle indoor sound pressure level of 500Hz or less decreased by 0.5-1 .OdB by 
the frequency average. 

[0081] (Example 9 of evaluation) When the low frequency side was made into the epidermis side and the 
acoustic material (13) of an example 13 was set to some acoustic material of the floor carpet of a car (refer 
to drawing 1 1 ), the vehicle indoor sound pressure level of 500Hz or less decreased by 0.5-1 .OdB by the 
frequency average. 

[0082] (Example of a trial) The following trials were carried out about each acoustic material obtained in an 
above-mentioned example and the above-mentioned example of a comparison. 

[0083] About the sample obtained in an above-mentioned example and the above-mentioned example of a 
comparison, it is JIS. It measured based on the normal incidence sound absorption coefficient measuring 
method of the building material by the pipe method of A 1405. The sample size at this time set lOOmmphi 
and a measurement field to 100-1 ,6kHz. 
[0084] These test results are shown in Table 1 . 

[0085] In addition, about the absorption-of-sound structure of examples 8, 10, and 12, since it was not able 
to measure with the aforementioned measuring device, presumed measured value was put on the table. 
[0086] 
[Table 1] 
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[0087] From Table 1, the various acoustic material created in the example of this invention has the sound 
absorption characteristics which were excellent in the low frequency region compared with the thing of the 
example of a comparison (conventional example), and it was checked that it is acoustic material with 
sufficient absorption-of-sound effectiveness. 
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* NOTICES * 

iTPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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[Drawing 1] 
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[Drawing 5] 
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[Drawing 6] 
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ffi^Jg3 0-3 0 0 g/m2 COftft&frT-S kSOfcSrT 
[0 0 14 3 *«Wt=J:*««tffc:*JV»T 

X'fo *) , loo— 5oohz onsnttfttaft 
lt v vat Dmefit-cfc s t<o t -tt z t trc # § . 

[00 1 53 S fefc:ife> *»Wfc.k SUHWKctSV 
Ut. M*9!7t:fEaLTv^«fcaK:» 4JB«JieofflSf*: 
«*H®* J 50— 1 00Hz. Officio 
0-3 0 0 Hz. -?-coSHt3 0 0 — 500HzcO#S 

[00 163 3 !>tz£ fc, *fK8*3j: *8Wf»t=*JV^T 

[00173 ^LT^^it^ic, if*ja9tcie«L-rv^ 

[0 0 183 *6W44fc. HftCTIl OfcietStTV^ 

[00 1 93 %&vMi&fc. »*«1 lfcrffiaLT^S 
h. 

[0 0 20 3 fy&Mtit^ »*JS1 2kz%mtX^h 
[002 13 
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[ 0 o 2 2 3 fiioT. ®. : gMZWimt&i%&&'g.Wmh 

C&oT^4i§£a%k'T'S>4*:#K COt5^{4^ 
14. - k k L*:. £*Uc J: 0 

[00 233 tt£ffl»gtt:3K£ tfcffilSHWiiR^Wfc 

««£i^t-4^#2&mwT-$>4. ztummmo^EE 

aj3fc4.Ikte.«fc4. £<0fctfv flStgrt*0*SffiE*»£>KE 

$ -tf *> tf) k "T 4 .r k A*(R*»ttWrti±t=*«T* 4 . 
[00243 ±fcs *ir^OJB*RK*tU WtJnk 
mffl«0i®#*f ta««5flft»B *SESt3BIJi-f 4 .IklcJ: 

02. 03. 04 #83) . 

[00253 tt*<oiK<o«4i»Ta[^iaat*yc* <»*w 

ffS«i/4 0— i/8-c*4. £iii4**v?ihxo»* 
j^os*&skp& 8 o %eDfitgTfc 4 . se-o 

J5314. CL<o«B(cl6iJIK$*i.4i<o-t-t4 : 5^V 6£->T. 

[00263 ^mmnz^^mt^^^wmmt. 
f = 1/ (2 ^/irc) 

Uv 

[00273 $&m&wni±i&»t-*&iim 



tm^r*«* 1 5 k k t> (c , HE^^MEm^JSH^^r 
fflttffiBWw«^gfitt J: oT«*:*»3*i4 - k C <fc 

■T«Ek5r4. 

[0 0 28 3 £*HMI4tefleli. JftTraHfeWK**)** 

ifc^*t»jaW4«tO-««>L 05i5i 

fcff«tt***fcv«*J»tt«IB«4 r fco«*»tcJ: 
oT^U^tltt^ K><-flM HS&Mltt4 A (05# 

sa) i>L<i5.i\*mmmm4B memm vhtm^tt 

(*Sm£ 4 ot, iffiftCtSM 1 4 k k t fc , m 
[00293 I^Jl^^lifig-rS-^tfOl^iS^W^B 

^-mm^ m&mrz% two* v •/ hwzm* 

4 k «cfl^[<0lKrili*<0B'&<0'ariKr jK 'J x^f/H 
«*»4Wfc:*r»T*&. 

[00 30 3 Set, t-foy. ,-K>J7^'Jo-b'J/k 
^'J7-tf-h- ^'Jxfi/y, dfijrnbruy, 

[00313 *«»«*iastttffl-r4t:iRL, mzm 
g^«S'j^te*^-7-T-k*<7)j: a %£fftHftc taajrc* 

4 J: d fcf 4 - k »^**c*«rc* 4 . 

[00323 mm®. : gtf*®.m~?h sm^mma^ 

•t&LcQft&BWntcliblZ. H8C*tJ:3C. 3 0 
— 300s/m2 «0*S5^l63eLTi^*S5t:©$ 
*f<7)«*® 6 ^lS{t4ffifig;0*><7) k -f 4 i k {i^jat-fc 

4. 30g/m2*)ftTii, mtrzizn&ti 

Wk : Sr4. 30 0g/m2 jBalTii. «ftcoa^, 

S^/h? < sfir-oT L4 IV ^5-KltT4SiJ^* { «<^ J, 5 
©#«k LXfflV-»4{c(45t§ : 5rV-.ffii*icotcOk^4. 

[00333 m&i±. m&£m8.-r&imcr>j:2 s $>. m 

* 4 k «b»^**»t0)il£*>WSr!K 'Jxxf/l' 
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[0034] miz. t-foy. ^ur^»jo^hu;K 

tf'JT-fcT-K --K'Jxfi/y, #yrnei/y. H« 

[0035] m.^mz&^x , m^mmm* i o 0-5 
0 0 h zizg&Ltitmi**m^tzw&mmt l zmyrc 

[0036] mz4mtmnmm#X'$> 0 , &$mmtf 

5 0~10 0Hz. ^rcommizl 0 0 — 3 0 0Hz. -f- 
coSHfc 30 0~500Hz cO^^^St^K^ttSr 

ZtlX v^*>" 63»*Wfc:iftS-r h £ k #fiJU*&ft>o Jtffl; 

[0 0 37 3 ^91* ittWFomzJgi 

[0038] *Mifflffl«ir^ u — ncjbh* i 

»#tf Tli 5 0 0 H z OT<7)<£Jil^co©W€rfi^' 3 <0l± 
[0 0 39] ZZX\ 3^T? l )—1-fo&<r>±T7 

coizmizuwmx'foz. set=«. -rcoewco^^t. x 

U — NClWf »tT&4 UV*— ^^W^ HO— 

[0040] 0 1 0 i3^-r j: mafflto 

L < tt-aMHcRjg-f S i k h . 

^^gp&co^t-tssrr & £ fc *<«awT» 0 . 



[0041] *5mitm 1 1 t^-r J: a tzmmm<r>7u 

TA-^ y h 1 6tffi^S£k(21r$7-e*>£. Ztili. 

OilA£BK^k*^tgT';fc£*^T';fc&. -TC0k#, 
Kffflli^DT*-^-/ h 1 6 OSI&1 7cr>P\mzfo 
1 8aJ^ffi^L'<{i-gP^^r 
£ £ k £ . ^JS^fD#**7nT^>l^K# 

is^-r h -r k *^^s<jt'«> 0 . mmwzy&Mm^ktf'&h 

ixh. 

[0042] ttc h y*)V\izte\^x%<r>WHz<?>?hW&. 
■fZcobmnx&Z. Zixit. Zcv&GLtfhy^ftM 

[0043] . $M<7)7 UT* P/VCT) h y^/U 

[0044 ] 

mm&x&^x . immwyirta < t i> 1 eja±##5£ 

k J: OSSmi^lMi i < ©^tt^ffi. £ k 

tt^ffl^coBffi. Xli. M^^. »rtflJ*. AMtsn 

k v ^ ^^<r .S^**^ ^> ZtiZ k k t 
^ iffl jSS-C-co©^«tt $• (6]± $ -ti: & £ k ^~aj6ST'£> & k 

[004 5] -tLTifc. lf*^2tcI£«8LTV^J:3 
t . Sr«j*-t -S. jjwfir < k t 2 «IiLtO#eo*ffl 

L^^coJi?*^^^^^ 1 /4 0~ 1/8?S* 

fi«§-»i-|>^cot>Ok-r-&£k(3j:-5-C. jfcftcoJgO 
fc«^ffl»!Rfcift^Lfc«*ttS:iR»t4£k k*4<0 
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[00 46] Zblzttz. if*Jf3tcfB«LT^SJ:o 
f = 1/ (2 jr/TTC) 

mmki&izxxztiti^m&zv/zwmmiz 

i. ->X SE«tt&ttft* { £. 1 4 k k h tz . IS«??r^KE 
tRJtZ-T * i k a*5T«gk k ^ 5 t tz h 

[0047] zt>izttz. m^m4iz§imi,T\<^£? 
tz. mm#(mmtzmm^^m^-ym^mmsi,izi& 

lz£^x. ^tt<n&m&&X'<nWLWtf®%i,zinti.c\ 

tizzzk^o **&tyimtft> tz^tstiiz. 

[0048] ZblZttz. W*Jl5^iet8LTV^J:^ 

iz. mmfc*ms-tz>m®m3 o~3 o o g/m2 am 

fott-fhhcobttZblzX^X. flMMttttteftal 

u t>t^t. mm^mzwtm&zii-z-r&zk^ 
[0 049] tshnz±t^ tmmeizmwiLx^xo 

fc. 2 iHl^[i(4Et% 0 . SBJI# 10 0-500 
[00 50] Zblzttz. lt*^7t3l2«tTV^J:d 

tc, 4«ii5t««ii*T-$) *? . msmmtf 5 o~ 1 0 0 

Hz, -5-c7)SdB(C1 00-3 OOHz, -?-<7>RflStC 3 0 

0-5 0 0 Hz<vft%ffimLiz®m*mz®&Lt:im 
tex'ty*). mmmiifsiw&z®MLx\,'>%^imftX'ti 

hi><Dti-hc\tlz±-oX. ft*. f&&tf&mt2tix 

ffljftRfBKToaWjWiWWfcrtf i & i k k k o 

[0051] 2h\iz&tz.wmstiZimLX^hi.o 
lz. KflHfr£*F?kJBc** i^^-rcttcioT, 

T flS«|*fl|0«&*(S»t 4 - fc **im:$r5 fc n -5 * 

[00523 ZLX. m^9lZsi^LX^hXolz. 

j<-<v\*imt<zm^& * oi,zZc-?z\kiz£-?x . i 



4 £ fc *^T^ fc =3: 4 fc v > 9 **$r 4 t h $ ft 

4. 

[00 53] ZLXttz. mimi OfcfBSiLTV^J: 

^m<o±mmL < i±-mzm^& x a tc^£ fc k <t o 

£rBK'£ fc rf^figfc fc t ^ **5rftSWR*«t> $ 
[0 0 54] Zhlzt*:. nsmi UzMffilX^ZX 
±m%L<\i.-Mlzm^$>£?lz%-tc\ttz£'>X. 

m\-UT&&r&<S;m%i<7)m^&m-mmzm\-f&<?>z 
Esccik^T'^. mmfttx'o-mmHz-r&ztt)**! 

[00 55] Ztzdz&tz. m&mi 2<=EttLT»*J: 

^O&ST'lfg^^jgtiOKW^fi 1 o d k *^Tfgk 4 0 . 

4 k d ^, $ix4 . 

[0056] 

cnM0!i] ar. *miammmz^xitmi. mm 
m&xifumfflizxKymw-fzff. *%mzz<?)£o% 
mm<r>^- <,zm&. zix%^z\ki±^otx'L%:^. 

[0057] (.mmmi ) m.mmz 1 oohzc« 
&*G-f&&. , mmcomifo m&m o . 3 k g/m 

2 , H$ : 1 0mm) A^^r4^c0k U SBfflSrPE 
Ttt6Ji?a#» :0.7k g/ m 2 . : 2 0 

mm) fcOt LT£ft^Sr«Sb. JE^JIM 

£±ffikLT. JgBSSfS^l. 0kg/m2 s |gJl§*i 
30mm(7)<^^ ( 1 ) Sr^t/C. 

[0058] (mmm2) mrnmiy^h^n m 
mm-, o. 7kg/m2 . •. 20mm) t^.ttz 

Ltz. 

[0059] (mmM3 ) mwm<7)i£wmfc<r>±m$f 

ttJU&ISS: 3 0 0Hz fc3ESLt£»Hi. ^MMl k^: 

[0060] (m&MA ) *iae<!off«afi*t*^*ffi» 

tt^Ijftiic* 3 0 0Hz tsgeLfcJaWi. ^jEFteWt2 k^ 

<BKfcLT«»» (4 ) i&^L^. 
[0061 ] (XtftM 5 ) *®«c0ESa«f {fc^ffi^ 
5 0 0Hz b^ELtzimii. MMM 1 k^ 
<|SI«tcL-CPS^« ( 5 ) ^#fiS;t^. 

[0062] (.mmm e ) $mfB(oE.mm#<r>2ifflS 
{m^.m^5ooH7.b^s.ttzmui. m&m2b± 
<mmzLx®.^& (6) *ft£jRLfc. 

[0063] (HMWI7) *®«^1 0 0Hz(Citii# 
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&zG-tz>B9Mmc?>m&#- mm&o .3kg/ 

m! . f $ : 1 0mm) frt>%hi>cr>t L, <$fflm&3 

o o h zi,z4m®&*ttZB£®mcr)imt* m® 

J&: 0. 3kg/m2 s J£$ : 1 0mm) £><0 
t U *fflJf£PETf&Kiifi#tt (IfittA : 0. 4 kg 
/ m 2 , : 1 0mm) t»k l/r.I*l.£>£ 

«JfU 10 0HzJg£g±ffi. 3 0 0HzS£4»l3 

i> pe t©^«®^ sibs t ut . mmmwfi 1 . o 

kg/m2, *£JP$#3 Omm<*)i»^tt (7) ftfl*j£b 

[0 0 64] (niters) &$mmx'$>z>$&im£ 1 o 
o h z t*iem±*^4SSi68Ni<oai*t«5 (b^jk : 

3. 0kg/m2 , Jg$ : 90mm) ts>h%hi><?)t 
U %Z2m* / m\m<7>W<m$m (»3 : 480mm) 
fcU »3*fc3 0 0Hzt=#SS^£*r4fl«ll^ 
Oif8*tfls (19«K :1.0k g/m 2 . ff$ : 3 0 m 
m) fctfJfcU ^4®S-^3JlcO : S i a^« 

: 2 5 Omm) t L*C |£l53£J!g#*4 . Okg/ 
m2 , $JJ$#8 5 0mm<?5©^1f§iif*; ( 8 ) &#j£L 

[00 6 53 (9£ttH9) 5 0 0HzCft» 

tt£*^£Ett38fttro$8ftt (B5?g« : 0 . 3 k g/m 
MJ:10mm) t L^l^Ki»6^J7 TO 
JcLTlMMif (9 ) £ffr£L?t. 

[0066] (Hjimfi i o ) wmffimx'h&m \m*i 
o o h 7.iz*m&&ttirzB.nM&<nwmfc mm 

Jg: 3. 0kg/m2 . Jf£ : 9 0mm) *>£>5:.2> i>CD 
fcU m28Srmi««0W^Smil (ff£ :59 0m 
m) tU ^3®^5 00Hzl^©^ttSr^-&JE^: 
llfeNEaitttfr :1.0k g/m2 , f§:20 

mm) *><7>i:U §g4JS£:S&3Jf *>1!PfJg£JS« 

( JP$ : 150mm) fc L"C , %%W$£fg.t> i 4 . 0 kg/ 
m2 . %m%tf& 5 0mm<7)?R^tfjttt: (10) £fft£ 

[00 67] (HMCaJl 1 ) *M8$r3 0 0HztC*ffi 
1$tt£#tSE«ifiii#tf>i»tfr (ffiS&JK : 0 . 3 kg/ 
mM$:10mm)t LfdaW2HJ6CT9i£<|3| 
*tLT««*r (11) fcf&fcUfc. 

[00 68] (UteWl 2 ) ft*ffiST'*>S^lJi^3 

o o h z(zA«f»tt»irr&fiE««HioMHtflc (®a? 

Jg: 1 . 0kg/m2 . JJ£ : 30mm) frhtch h<V 

fcu m2M*mimc»mk£5m : somm) 

tL. SI3Ji£5 0 0Hzfc£*«tt*#*4E*»»t 
ffXMtflc (ES5J5 :1.0k g/m2 . 9?:20m 
m) 4>44Sfctf)i:L. KI4/i£li?3Ji<0im2SUI 
(JP3 : 1 50mm) fc LT , *£ffi®Jg#2. Okg/ 
m2 . ^f$**2 8 0mm^®^fltSf* (12) 

[0069] (mmmi3) xibji*i ooHztss 

SttS:^rt6Jffi*IWt«)HBi* («B*flE0. 3 k g/m 



2 . If $ : 1 Omm) ft>63r&t>«)fcU 4>OJ1£3 0 

o h z &&mmtt+&&wm<?>imi* mmm ■■ 

0. 3kg/m2 „ jp$ : i Omm) *»A,^St><^i: 

u . ssji & 5 o o h z iz&wmvtz^-rz Kwm&<?> 

tmfa mm& : 0. 4kg/m2 , jg $ : l Omm) 
h LT , t&WfcWP 1 . 0kg/m/gf$tf3 0m 
mcOiR^W (13) £f&£Lfc. 
[0070] (JH«WI14) S£l®JfT-£>£gllJi£l 
0 0 H ztCftS#tt^*i-^.Em«^tcOiii*i* os? 
g:3. 0kg/m2 > f$:90ram)«>^| 1 ti7) 
tU gS2Jf£lfllJItf>ir&£$Ul (f§480mm) 
£:U Sf3JlSr3 0 0Hzt*ffi#tt$:*-rSE«iiEME 
<7)^«l* (®S&«: 1 . 0kg/m2,f$30mm) 

$ : 80mm) tL. 5 0 0 H z IC&JIWffiS: 

*i-$E®oat^asai«s <ib«js : i . o k g / m 2 , 

/?$ : 2 0 mm ) LT, «g®^* J 5 . Okg/ 
m2 , J^3#8 5 0mmOft&tt (14) frf&ftL 
fc. 

[0071 ] (JtR08 1 ) -*<0«*«t LT, 7x* 
KW^fflVvCifcgffiSgKfr'l k g/m2 . jgjg £#3 0 

[0072] (J±lfi0l2) -«*)i|WH*i:LT. PET 

tmcDfrzm^^Timmj&tf 1 k g/ m 2 . *g/i§#3 

0 m m cO^^tf Sr f^Ric L . 

[0073] (fMM 1 ) *0t« 1 3c7)^*t (13) 
«£Jifc. @8^L?tJ:otc©W«{Raco^ 

[0074] (W«01J2) HSSM1 3^©^« ( 1 3) 

fiffl*«*»3[|*ilBfc:LrRSLfcki*, 500Hz 
tlTO*lrttffi/^«»:W l - 2 d B<S« 

[0075] (RAH 3 ) ^JSfiRI 1 3C05R^« (13) 

[0076] (ffF«fiaj4 ) ^SfeW 1 360©^« (13) 

lzLZl&.feLtzZtt>. SOOHziaTcomSrt^E^- 
^U* t ffl*» 3 F*S'P 0 . 5—1 dBiSMLti. 
[0077] <W«0y5 ) HitW 1 3«0©#« (13) 

temmm^iSyimzLxikfeLtztz*,. sooh 
ziaTwflisrtSEu^i^JffiftftT^ri . 0-2. 

OdB«$L*:. 

[0078] mmme) mmmi3co\&^ (i3) 
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gUt;^> (H9#M> , 500HziaT«0©^*i 
«Wtl. 0 — 2. OdBflSMLfvr. 
[00 79] (fMB«7)S8tt«13<0«*« ( 1 3) 

Tf^Lfcfc 5 0 0HzUlTC0*Mrt^SU^ 
^JBaafcWC 1- 0 ~ 2 . OdBfi^U. 

[00 80] (fFWJ8) Hfifi^ll 3^©^ ( 1 3) 
£$l^<7);?' y->i-f >"^j-1 — ? cOP&Wtt^O— Sfl £ <r> 
ffi^fiJS:^^*W'LT^L^t (Hi 0# 
) . 5 0 0 H z mTO^rtWEK^*^^^ 
TO. 5-1. OdBffiJSL*:. 

[008 1] HMM1 3C0©W« ( 1 3) 

M$:&&mizLZ$!kfeLK£Z.*> (HI 1#5S) . 5 0 

o h z jaT^ii^tffi/^^iatwto . 5~ 

1. OdBffiMLfc. 

[0082] ( warn ) ±uv>$mM& xx/tmm^a 
it. 

[0083] JtE*)iateW3 J:tftfcjKWfc:i3Vvc» *r9- 
v7*;ncowc. j i s a i 4 o so^rtiSicisJi 

isSti 1 0 0-1 . 6kHztUc. 

[ o o 8 4 ] cifi ^<otse®&$§ni i tc^-r . 

[0 08 5] $r*5, HJ60IJ8, 10. 1 2c7)©W*Sit# 
[00861 
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[0087] Si <tO. *fttycom&MTftf&.Zixtz& 
[0B£75S#^b«] 

[Hi ] ^mmzmi^m^cnm^mmmx'h 

I H 2 ] ^^jg^*-' l -ox-ab 4 i§-£<o©^»<7)ta B JlH 

[ H 3 ] JeJiJ&l&A* 2-oT'ft & ^■<7)©a«^IK B ^H 
T'*>4. 

[H4 ] mfemmLtfs^x'hh^^i&^ttnmpm 

[H5 1 mmmsfrt lxvj vuvt vwmtft 
^tz%&<r>mmimmx'bh . 
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[07] fflmiifcxzmfexsm^mn^tz^-tT'? 
[us ] m&m ® : gtf<?>mjzmpnmT$>2> . 

[Ell 0] /7-/a^( y^A^-^^pR^«5ri5tt7t« 

[01 1] 7or*— ^-yhfc:«*»*»»tfc*&<iOlJt 

[^fiOittaa] 
1 

2 shmhk* 



3 -JK"SWM« 

4 A tM K'-WlM 

4B xmmmm 

4p ES^^-irtf^flt^ 

4r S*flc£*i3rt*UB& 
6 

11 ¥9Y 

12 /-yya^yyil/-^ 

13 ^a-A yi/j.ls—?(Dzf2>.3i&. 

14 ^v^j.>f yi^jLU— WVi'al'- ^ 
1 6 V 

17 7U7*-^» hcDSlft 

18 yuTti—l'yhW'iyi'x.U—i? 



[01] 



[02] 
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